1c.3

The area is almost 0.25 Km2 and rather undulating. The elevation
varies from 50 m to 75 m. There are two small impetuous streams at
the center of the premises, flowing from North to South. They are
about 2.0 to 3.0 m wide and which ultimately flows the Marikina
River. The two streams and the Marikina River appear to have no
economically vital utilization because of the contaminated water
( Refer to Table 10.2.1 Water Analysis of the Marikina River). The
causes are due to; wastewater discharge from residential areas and
factories and illegal disposal of garbage. Some places along the
river sides are occupied by squattefs. Due ‘to these factors it is

evident that no irrigation users were discovered.

The land not occupied by the facilities such as the sedimentation
basins, filters, chemical house and chlorine house are mostly covered

with gardens and cultivated land.

Vegetation in the area is mostly mixed garden, cultivation of banana
and papaya and common trees in the Philippines suéh as-acacia, ipil-
ipil, tamarind and mango. There are no specific wildlife habitants.

Animals found in the area are mostly livestock.
Effects of the Project on Environmental Resources

The proposed project described in Chapter 9; consists mainly of
replacemeht of existing equipment and very minor civil works. . The
purpose of the rehabilitation plan is to upgrade the wéter quality
and the Operation and Maintenance (0 & M) of the water treatment
plant. The plan does not include, however, any alterations in the
distribution system, transmission pipeline, pumping stations and

reservoirs.

" The following description ie to show the potential effects of this

project on the environmental resources of the study-area.-
A summary impact matrix is shown in Table. 10.3.1

Since the proposed plan is to provide a prevalent water treatment

system for the citizens, this will not afféct-adjécent land use,
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~ecultural resources or aesthetics.

The plan will bhe confined to equipment replacement and some minor
civil works. The civil works shall consists of provision of launders
.and perforated baffles for existing sedimentation basins; small scale
excavation to build washwater recovery basin (L-20.0 m X W-16.0 m X
H-4.0 m), and repair of roofsidoorsfwindows. These works are of the
type that the contractor will be able to implement control measures
to protect the river.and its environment from new water poliution.
Also, there will be very mindf temporary inconveniences like noise
and air pbllution ins;de the premises during the rehabilitation work.
Removal of excess s0il will be.cohductéd ﬁithin'the'premises and the

means of grading and seeding are controllable activities.

© During the operation of the?facility,'inorganic'dnd_harmless sludge
removed from raw water is discharged to the streams.within the
Plant.  This has been.the practice ever since the plant commenced its
' operationiin 1935. - In the near future it would be appropriate to
treat the siddge after the completion of sewage treatment plants for
Metro Manila. 1In addition, the sludge is harmless and the volume
. discharged is approximately 35.2 = t/d of dry solid which is relative-
1y small as coﬁpared to the flow rate of 38.9 X 10 6 to 58.8 X 10 6
m3]day of the_Marikiﬁa River. -(Referende{ "MARTXINA RIVER MULTI
PURPOSE PROJECT Feasibility Study 1978 Review and Evaluation Report™)
Aléo, the quality of water - in the River is very contaminated and no

utilization occurs in the downstream.

No chronic air pellution is expected from the operation of the facil-
‘ities. There is & minor air quality risk which is associated with
the_stofage, handling and use of.chloriﬁe:gaS'in the disinfection
train., The tgcbrd ofﬂthé existing facilities in this regard is
'satisfactory; with'faw accidents reported from chlorine leaks.
Existing siafety préctiéés for handling chlorine should be- reviewed
‘and . updated as needed, and subS&quehtly implemented: in the new facil-
ities. Actually, the rehabilitation plan includes improvement’bf the
--§t¢ragé;hdﬁse and réplacemeﬁt of éuperannuated chlorinators, evapo-
‘rators, chlorine leak detecfors, exhaﬁét=fan, hoist'for handling

chlorine cylinders, chlorine booster pumps and safety devices., Also
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10.4

10.5

this project will include recommendations for the proper handling of

chlorination facilities.

From & human resource point of view, the veliability of the water
quality will be wvastly improved'with'the upgraded plént. The plant
regarded as one of the important infrastructures in Manila is
presently yielding and transforming about 60 percent of the total
safe-water supply in Metro Manila thus performing a crucial function

in meeting one of the basi¢ needs of Metro Manila residents,

Public health, although not presently at risk despite the superannu-
ated facilities will be better served by an upgraded and efficiently

operated system.
Conclusion

The basic environmental resources of the plant premises were reviewed
to substantially evaluate potenti&l effects of the rehabilitation
project and from the subsequent operation of the plant after the
completion of the project. The rehabilitation work consists mainly
of replacement of mechanical and electrical equipment and minor civil
works; construétion of launders and perforated baffles in existing
sedimentation basins. = Therefore there will be no specific changes in

the environmental aspects and no lasting adverse effect Was-identig

‘fied as a result of the proposed rehabilitation work.

Recommnendation

-There are no potential lasting adverse environmental effects %hat was

identified during this feasibility study. Although there is one
small stream crossing the premises to which sludge removed ffom raw
water is ‘being di§Chargéd, this has no sufficient environmental and
economical value. Also, it was noted that no wildlife habitants énd

specific vegetation exist in that specific area,
Accordingly, from & human resource'ahd-public'health'aSpect..Ehe

implementation of the project should be conducted “immediately, ‘The

remaining life of superannuated facilities which supplies S§fe water
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for Metro Manila cannot wait for a much longer time before it is
rehabilitated.

Note: A letter requesting an exemption from EIA requirement, which
 was submitted to Environmental Management. Bureau, DENR,

is attached in Supporting Report as Appendix N.
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Table 10.2.1 WATER ANALYSIS OF THE MARIKINA RIVER (19%0)
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Table 10.2.1 WATER ANALYSIS OF THE MARIKINA RIVER (1990)
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Table 10.3.1 ENVIRONMENTAL CHECKLIST (WATER SUPPLY)
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CHAPTER 11  PROJECT COST ESTIMATE
11.1 Basis of Cost Estimate

Based on the rehabilitation plans, the project costs.are estimated

under the following conditions.

1) It is assumed that all construction works shall be contracted to

general contractors or plant manuf&dturer-by-international'tender.

2) All base costs are expressed under the economic conditions that

prevailed in September 1991.

'3) The Construction Cost consist of equipment, material and installa-
tion cost, transportation charge, civil and architectural work and

_overhead.
4) ‘Engineetring charge is assumed at 102 of the ‘constriuction cost.

5) Physical contingency allowance at 87 of the total of construction

cost and engineering charge.

6) It is assumed that flow comtrol system for filter effluent and
‘washwater shall use the same system as the existing and only
replacement of damaged equipment shall be included in this
project. In case there are any-difficulties to procure the eQuip-
ment, the séope of works  and cost estimation of this project shall

be reviewed.

'1l.2 Estimated Praject Cost

The total project cost of Level 2, consisting of construction cost,
eﬁgineering charge and physical contiﬁgency, amounts to 686,947

thousand Peso at 1991 price as shown in Table 11.2.1.

:The=5féékdownlof iecommended'leﬁel namely, level 2, is estimated in

Table 11.2.2
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TABLE 11.2.1 PROJECT COST COMPARISON

CAmount (1,000 Pesos)

Cost Ttem Level 1 Level 2 Level 3

e T T R L T T e e s e R R

A. Construction Cost

a. Plant No. 1 _ 28,182 96,047 145,669
b. Plant No. 2 : 59,278 248,269 355,729

Chemical/chlorination/Others " 34,925 51,560 '52,602
d. Electrical equipment 117,982 182,362 208,382

Sub Total 240,367 578,238 762,382

B. Engineering:charge (D/D,C/S, 10Z) 24,037 57;824 76,238

o S Lk T R N e

Total 264,404 - 636,062 838,620
C. Physicel CGontingency (8Z) 21,152 50,885 67,090
Grand Total 285,556 686,947 905,710

Note: D/D---Detailed Design
C/S---Congtruction Supervision
1 PESO = 5.14 YEN
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TABLE 11.2.2 PROJECT COST OF LEVEL 2
Cost Item Amount (1,000 Pesos)

A. Construction Cost

a. Plant No.l 96,047
Aqueduct No. 1 & No. 2 1,274
Rapid Mixing 2,793
Flocculation 28,346
Sedimentation 12,426
Accelators 9,796
Filtration 31,276
Washwater transmission 4,817
Washwater recovery 5,319

b, Plant No. 2 . 248,269
Flocculation . 160,025
‘Sedimentation 14,172
Filtration 51,515
Washwater transmission - 7,852
Washwater recovery 14,705

c. .Chemical/chlorination/Others 51,5860
Chemical dosing Alum 11,745
Chemical dosing chlorine 26,435
Chemical dosing Polymer 1,738

- Laboratory Eguip. 5,850
Miscellaneous 5,792

d. Electrical eguipment 182,362
Powier receiving 23,377
Low Voltage main
service line . 11,631
Motor Control Panel 52,414
Lighting Panel 644
‘Distribution Panel 1,175
Starter Switch of

‘Booster pump 1,738
'Flow Meter 15,662
Level Meter : 4,196
Instrumentation of

- Filter beds : 49,748
Instrument Panel 5,667
Interior Lighting 4,369
Street’ nghtlng 5,588
Lighting Facilities 3,871
Generator for’

Chlorination equip. 1,307
‘Tasting equlpment ' ' 975

-Sub Total , 576,238

B. Englneerlng charge (D!D cls, 102) 57,824

Total 636,062
c Phy31cal Contlngency (83) 50,885
"Grand Total 686,947

it e B e A e e T e A e e e

Note: 1) D/D is Detailed Design
: 2) Cfs8'is Construction Superv151on
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CHAPTER 12  IMPLEMENTATION SCHEDULE

12.1

- (1)

(2)

Implementation Schedule

The implementation schedule of the rehabilitation projeét-was planned
taking into consideration the features of rehabilitation, financial
resources and the duration required for each item of rehabilitation
work, as well as considerations to ensure minimum interruption of

water ﬁroduction during the implementation.

As far as financia{ resotrces are concerned, the MWSS strongly
desires the Japanese Grant Aid program to be used in the implementa-
tion of the project instead of foreign loan assistance. In both
cases, nepotiations for external financial resources should commence
in early.1992. The engineering serviceé for the detailed design
including funding arrangements and review will require about fifteen

months to complete,

‘In the formulation of the construction schedule (as shown in

- Fig.8.1.2 ) the following items were taken into consideration:
Pussibility of reduced water producfiop

It is - regarded that it is still impossible to meet the expected

demand even if La Mesa No. 2 begins its operation in 1993 since the
total demand will almost be equal to the production capacity and
consideéring further that the -areas being served by the La Mesa and
Balara Plants are almost indepéndent from éach other. Therefore, it
appears=that the possibility of reddced'prbducfidn of the Balara

Plant is non-existent.

-Possible duration of suspended operation

The possible duration within which the operation of the Plant can be

temporarily suspended to accommeodate répair works is about 1.5 - 2.0

'hours=taking'int0 consideration ' the range of water level available

- for use ‘at the San' Juan reservoir which was reported to be between’

47.0. - 48.5 meters.

121



(3)

{(4)

(3)

iz.2

(1)

‘Fluctuation of raw water quality

GConsidering the high raw water turbidity (40 - 80 mg/fl) during the
rainy season, it is evident that suspending the operation of the
filter facilities and sedimentation basins during these months is not
advisable. The rainy season is from the months of June to September.
Therefore, the rehabilitation work should be conducted during the

remaining eight months:of the year.
Electricity

Utilities like electricity is not considered to affect the imﬁlemen—

tation schedule.

‘Possibility of isolating each basin/bed

Basically each basin fbed can be isolated from the oVerall operation
of the Plant during rehabilitation activities, provided that the
interruption of the filters will affect only one group of five beds
t6 stop operating when the inlet and drain sluice gate is rehabili-
tated. Providing that the application for funding arrangements
commeénces in 1992, ﬁhg entire project is expected to be finished in
1995 considering that the actual rehabilitation work requires about

two ‘years to be completed. The implementation schedule ig shown in

. Fig.12.1.1.

Construction Details
Sedimentation Basin

As explained in the previous paragraphs, the rehabilitation work will

be scheduled during the period of low water turbidity (dry season).
1) Plant No. 1
The rehabilitation work will be executed in phases to ensure minimal

interruption in water production. Therefore, the temporary process

that will prevail during the rehabilitation Work'will'be similar to

12-2



(2)

(3)

(4) .

direct filtration,
2) Plant No. 2

The rehabilitation of the parshall flumes entails no problem since

this item involves only the replacement of level meters.

As to the flocculation and sedimentation facilities, the work which
involves the rehabilitation of 12 basins is scheduled to take eight

months to complete. In order to meet this schedule , three (3) basins

will be ‘rehabilitated simultaneously.

Filtration

The rehabilitation work for this facility will also be scheduled

during the low turbidity season. As shown in the construction sched-

~1le, the work should be ECCOmplished in eight(8)=mbhths. To aéhieve

‘this , four (4) beds should be rehabilitated simulﬁaneously. In such

cases, load at the other filter beds wiil increase by 15%Z. In order

to cope with the additional loading, the replacement of washwater

should be done prlor to the rehabilitation of the filter beds to

ensure the efficient performance of backwashing.

Motor Control Panel/ Distribution Panel and Chlorination equipment

- All the replacement equipment will be installed directly adjacent to

‘the existing defective equipment to facilitate the immediate shift of

operation from the old equipment to their new replacements.

Chémical'Dbsingl Washwater/ Water Recovery Facilities

‘During the rehabllltatlon, the functlons of the equlpment to be
replaced will be performed by temporarily 1nstalled pumps and pipe-

lines.
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CHAPTFR 13  FINANCIAL ANALYSIS

13.1

13.2

This chapter.is focused on the net cash flow after rehabilitation and
without rehabilitation, shows the FIRR, performs sensitivity analy-
sis, present a cash flow analysis of MWSS with summary & conclu-

sions.

Level 2 is considered as the base for ad justing cost facdtors of level

1 and level 3.

‘General

The objective of the financial‘analysis is tao determine net cash
benefits of the rehabilitation projéct by computing the difference in

net.cash flow after rehabilitation and-ﬁithout rehabilitation. The

~rehabilitation costs are derived on the basis of the rehabilitation

level. .Three levels of rehabilitation costs will be considered. ~ The
net benefits are the net cash flow derived from the difference be-

tween those with rehabilitation and those without rehabilitation.

The criterion used in the evaluation of financial viability is the

financial “internal rate of return (FIRR), the concept of obtaining

"‘the net fipancial benefits with the available.résources. “The finan-

cial evaluation provides those concerned with the justifiable and
practjcal yardstick to select the financial merits and demerits of a

project.

Financial Benefits

'The-net financial benefits are the net cash flow dériVed from the

difference in net qash after rehabilitation and without rehabilita-
tion.  Without rehabilitation, the negative cash flow includes (1)

loss of water revenue, (2) loss of other revenue, (3) operation &

‘maintenance cost without'rehabilitation,-as”indicated in columns (1),

(2), and. (3) of Table 13.3.2. Column (4) is the sum of columns (1)

“through (3). With rehabilitation, the project cost in the form of

'loan a's cash inflow in column (5), investment in column (6), loss of

révenue in column (7), operation and maintenance cost in column (8),
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-13.3

13.3.1

13.3.2

depreciation in column (9), interest payment in column (10), tax in
column (12), and project cash flow, the difference between column {4)
and the sum of columns (6) through (12) is indicated in column (13).
Column (13) is the net cash flow with rehabilitation. 'The net dif-
ference between cash flow with rehabilitation and without rehabilita-
tion is the contribution to the-net_cash flow of MWSS, as indicated
in column (14).Column (4) and coluinn (13) have negative signs, indi-

cating cash outflows while positive signs are cash inflows.
Items of Financial Benefits

A brief description of each of the items of financial benefjit is

-préesented in Tables 13.3.1 and 13.3.2.

Efficiency of the Equipment

The production of safe and drinkable water depends upon how effi-
ciently the equipment works. Without rehabilitation, some facilities
like chlorinators, directing qualitative aspects, are expected to be
remarkably damaped in several years, and the other facilities like
filter, directing quantitative aspects, sre also expected to reduce

their functions in connection with those related process such as

coagulation, flocculation, and sedimentation which are-simultaneouSIy

expected to reduce their functions. Thus it is reasonably-aséumed
that water‘produétion will decrease at the compounded rate of 1 Z,

reaching 82 ¥ level of water production in the 20th yéar.-

Loss of Water Revenue

Water safety must be maintained at all timés, thus should be given
top priority. However, the declining efficiency of the eguipment at

the Balara .Plant will reduce the water production. This is indicated

in Table 13.3.1.
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© 13.3.3

The loss of water production will reduce water revenue. The loss of

water revenue is estimated on the basis of:

{DWP)(Days){Tariff){Z loss){Revenue collection efficiency)

wheve, - DWP daily water production of 1.33 million m3
365 days

Tariff = Average tariff rate of 5.48 pesos/m3.

l

Days

4

Z loss = percentage loss of water production,
ranging from 1¥ to 18%
Revenue collection-efficiency
| {40% of Water Productlon) X (SDZ of Billed water)

0.32

The results of the computation is given in column (1) of Table

“13.3.2. This column tepresents the loss of water revenue without

rehabilitation. Loss of other revenue which is Environmental Charge

shown in column (2} is 10Z of column (1)}.

During the period of rehabilitation, loss of water revenue would
prevail in the same-amount as that of without rehabilitation.for
three years. For this reason, loss of revenue in col(7) of Table

13.3.2 through 13.3:4 is shown from 1993 to 1995.

Operation and Maintenance Cost

"The ‘operation and maintenanpé cost was derived'from the three year

moving average of the operation and maintenance cost.

The_opetation'anﬂ maintenance cost (0 & M Cost) without rehabilita-

‘tion-is assumed to increase at the rate of 15%, while the ctorrespond-

ing 0 & M cost with rehabilitation' is assumed to increase at the

‘rate of 10%Z. These assumptions were considered reasonable by the

maintenance.group'of the Balara Plant.

The 0 & M cost with rehabilitation is' then indicated in column (8} of

Table 13.3.2 whlle the O & M cost without rehabilitation is included

in columns {3} of Table 13. 3.2,
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13.3.4 Adjustment Costs of the Rehabilitation Project

There are some adjustment factors associated with each level of
rehabilitation. These factors are summarized hereunder. Compared
with Level 2, Level 1 requires extra manpower.and O&M Cost. While
Level 3 requires additional power cost of approximately 15% more than
that of Level 1 or Level 2 ( (31690-27497)[27497=.15). Level 1 re-
gquires additional manpower cost of 5.82 more than that of Level 2 or

Level 3 ((54-51)/51=.058).

r | r— B 1 —]
] Level | Chemical Q’ty | Power Consumption/ | Manpower | Equipment |
{ ' | (kg) | (KWh) | (persons) | (years)

j - | o |
1 | (1) | - (2) | (3) | (4) |
'r : | | | —|
| Level 1 | 65,077 | 27,497 | 54 | 5 !
———tf—— 1 | 4+
| ‘Level 2 | 65,077 ! 27,497 | - 51 | 15 ;
f —t— ~ - } - i
{ Level '3 | 65,077 ! 31,690 | 51 i 15 ;
| ! L 1 i ]
I = : _ T 1 T &
i | Diff. Manpower | j o&M [ Diff. in I
| Level | Cost | Power Cost | Cost | Total Cost i
! | (M pesos) | (M pesos) (M pesos) (M pesos) |
| — —— o |
I | (5) | 6y -1 (M ] (8) I
s | 4 R — —
} | | ! |0.505 1st -~ 20th year |
| Level 1 | 0.505 ] 0 { 26,5 ]27.05 1lth-- 20th year |
a e : S ]
| Level ‘2 | 0 ] 0 o | 0 I
) } . - } —+ : !
| Level 3 | 0 | 0.28 | ©& | 0.28 |
L i ! 1 L . j

- Level 1 rehabilitation requires an additional cost of 0.5 million
pesos between the first year and the 10th year, and of 27.05 million
pésos between the 1lth year & the 20th year, as indicated*in'cblumn.
(15) of Table.13.3.2, Furthermore; additional investment5i§ required
in the sixth year. This amount is 236.67 million pesos as shown in
column (6). Hence, depreciation cost increases accordingly in column

(9).
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"13.3.5

'13.3.6

‘13.3.7

13.3.8

Level 3 vehabilitatlon reQuires an additional cost of 0.279 million
pesos due to the increase in power consumption. This figure is

included in golumn (15) of Table 13.3.4.

Depreciation

" A simple straight line method was employed to compute investment in

equipment of column (6). This figure is included in column (9).
Interest Payment

The interest of AWCC for the Combinstion of local and foreign funds

- was used to generate the annuasl payment of interest for the period of

20 years. The interest rate for local funds is 152 while that for

foreign funds is 2.7%.
Tax

Tax was computed as 357 of net cash flow (water revenue - 0 & M cost

-Depreciation -Interest payment ).
Net Cash

Without rehabilitation, the sum of columns (1) through (3), indicated

'in column (4) is negative. Nepative figures are cash outflow. While

'pbsitive figures are cash inflow in columns (4} and (13).

- On thé'dther hand, cash inflow, column (5), minus cash outflow, the

13.4

sum of columns (6) through (12) is net cash inflow or outflow with
rehabilitation; This‘is'shown in column (13). Column (14) is the
difference between cash flow with rehabilitation and cash flow

without rehabilitation.

Capital Cosﬁs'of'thé'Rehabilitation Project

The_rehabilitation_ptoject-has threé*levelsfof-implementation, corre-

lspdﬁding with levels of équimentfand:matetial costs. The sources of

funds are local and foreign, as indicated below:
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13.5

Project Funds

(unit:1000pesos)
- Local Funds : Foreign Funds Total
Level 1 53,913 | 231,643 285,556
_ (290,583) (522,226)
Level 2 155,621 531,326 686,947
Level 3 189,930 715,780 905,710

The eguipment cost corresponding to each level is taken from the

previous chapter as listed below in 1,000 pesos.

Level 1 147,310

(305,090)
Level 2 335,410
Level 3 446,301

The level 1 project requires additional investment of 236.67 million
pesos in 1998 in keeping functional effectiveness as its minimum, and
is not intended to upgrade toward level 2. Local investment fund of
MWS5S is the sum of 147.31 in 1993 and 236.67 in 1998 as shown in
column (6) of Table 13.3.2. The equipment cost amcupts'to ‘305,09,
the sum of the initial equipment cost of 147.31 and iS?.?B million

pesos.

“Financial Internal Rate of Return (FIRR)

The FIRR for the Rehabilitation project may be summarized as follows:

PIRR

T T 1
l l I
| Level | (Z) o
B 1
} Level 1 | 7.8 |
| i ]
f f - =1 -
| Level 2} 5.4 |
i ]
] Level 3 | 0.1 ]
1 L I

This indicates c¢learly that Level 1 is the most preferable. The
tesults are shown in the bottom of columns (16) of Tab1e3'13.3{2,

13.3.3 and 13.3.4.
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13.6

13.7

Sensitivity Analysis

Sensitivity analysis is necessary to assess some significant changes

of assumptions underlying FIRR which may adversely affect FIRR.

Any changes of revenue and expenditure may affect the FIRR. The fol-

lowing are assumed:

Scenarioc 1t

0 & M cost with rehabilitation increase at the rate of 15% as indi-

-cated in column (8) of Table 13.3.2. This indicates that 0 & M cost

" without rehabilitation in¢reases at’ the same rate as that of O .& M

cost with rehabilitation.

Scenario 2:

10 Z of revenue is lost, as indicated in column (7) ‘of Table. 13.3.2.

Scenario 3:

‘0 & M cost of column (8) of Table 13.3.2 increases at the rate of 15

Z, and 10 % revenue loss in columm (7).

Results found in Table 13.6.1 indicates that FIRR of Level .1 drop
froﬁ'?;sz to 6.27 in scenario 1, 3.9%Z°in scenario 2, and 1.8% in
scenario 3, respectively. On the other hand, FIRR of Level 2 changes
from 5.4% to 4.1% 4n scenario 1, 2,32 in scenario 2, and 0.3% in

scenario 3; respectively.

"This indicates that FIRR of Leve! 1 and Level 2 can withstand such

adverse effect of other revenue loss and increase in 0 & M cost. FIRR

of Leével 3 will not stand against such severe scenario.
Cash Flow of MWSS

Finahcialiprojection'fqr:the_ygar 2000, ‘prepared by corporate plan-

‘ning department, October 24, 1991 does not include data - beyond year
 2000." Therefore, we requested an MWSS Version 2 cash flow statement
'beginning'year:1993'and'ending'yéar 2012, - Two statements were pre-

pared, one for the cash flow stateémeént with Balara rehabilitation and
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the other without rehabilitation. These two statements are repro-

duced in Tables 13.7.1 and 13.7.2, respectively.

Five items are included in cash inflow.  These are (1) collection
from water and sewer, (2) foreign loans, (3) Grant + local sources,
(4) sﬁbsidy for import duties, and (5) the sum of items (1) through
{(4). On the other hand, six items are included in cash outflow.
They are (1) operating expenses, (2) franchise and income‘taxes,.(S)
import duties, (4) debt services, (5) capital expehditure, and (6)
the sum of items (1) through (5). The difference betweén total cash
inflow and total cash outflow is called net cash flow that is indi-

cated in the last column of Tables 13.7.1 and 13.7.2, respectively.

The format of data is the same for Table 13.7.1 and Table 13.7.2.
The differences in cash inflow between the two tables are found in
~the four items: {1} Collection from water and sewer, (2} foreign
loans (3) grant + local sources. The differences in cash outflow
between the two tables are found in two items: (1) 6perating'expenses

and (2} cépital expenditure.

Thus the differences between Tables 13.7.1 and 13.7.2 may be summe ~
rized in Table 13.7.3 MWSS cash flow between rehabilitation and
without rehabilitation during the period between 1993 and 2012,

Water revenue in column (1) may be interpreted as the net contribu-
tion by the Balara project. The amount ranges from 170.11 to 394.24

million pesos.

The project funds are assumed in the amount of in.the-yaar 1993 and
1994, while 473 out of 785 million pesos are allocated to.éapital
cost. Net cash is defined as ‘the difference between total income and

total expenditure, from 425.57 to 148.39 million pesos,

Table 13.7.3 raises some questions regarding the validity of water
revenue and_O & M cost. Data on water revenue during the period
between 1986 and 1990 reveals ‘that there is not -much différence'in

annual water production. It ranges somewhere between 860 to 909

million cubic meters. The distribution efficiency, defined as the

13-8



ratio of water distributed for billing and water production, appears
guite stable in the rangé betwéeﬁ 34 to 42% during the period between
1986 and 1990, Furthermore, bill collection efficiency, defined as
the amount billed and the amount collected, is between 85 to 987 with

an average of 92%.

When the ‘distribution efficiency is multiplied by the bill collection
efficiency, the result may be called revenue efficiency. This effi-
ciency ranges somewhere between 30 to 33% for ‘the same period between

1986 and 1990 where the average was 32%.

The Rehabilitation Project is limited to the Balara Plant facilities
and does not ‘include any distribution system. Nor does it get in-
volved in any organizational structiring/restructuring, whether it is

related to legal, structural, or financial.

Furthermore, the project will not contribute to the increase ‘'of water
production. The deterioration of the existing equipment may be
prevented from further worsening. The level of originally'designed
production capacity may be restored and be maintained with reduced

-cost of O & M.

In view of the basic feature of the Rehabilitation Project, it is
inconceivable that water revenite may increase approximately from 170
to 394 million pesos. O & M cost relevant to ‘the project may not be

justified on the basis of data analysis presented in this chapter.

"MWSS cash flow as a whole requires an examination of water revenue

and O&M cost under some reasonable assumptions.

“The Study Team éstimated cash flow in Table 13.7.4. Water revenue is
‘derived from water production“maitiplied by the average tariff rate
of 5.48 pesosf/m? and further multiplied by revenue efficiency of 32%.
" The revenue efficiency is the product of water distribution efficien-

¢y and billing éfficienéy as previously indicated.

Data on annual water production between 1991 and 2000 were taken from

Financial Proijection. In ‘the absence of ‘projected data on water
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13.

production beyond year 2000, the same level of water production. is
assumed beyond year 2000. This is indicated in column (2) of Table

13.7.4.

Operating revenue and other revenue were taken from financial projec-
tion. Data from 2001 was assumed to increase at 42 annually, in

column (3) and {(4).

Total revenue, sum of operating revenue and other revenue, is shown

in column {(5}.

Current expénditure that includes wages and salaries, and O & M cost,
interest payment, and other expenses is shown in Column (6). Data
for 1991-2000 is taken from financial projection. Data beyond 2000

is projected at the 8% increase per year.

Capitﬁl expenditure for 1991-2000 is also taken from Ibid. Data
beyond 2000 is projected at the 3.6% increase per year. This is

shown in column (7).

Financing requirement in Column (9) is the difference between total
revenue and total expenditures. External finanéing beyond year 2000
was assumed 107 of capital expenditure, and domestic Ffinancing, 52

of capital expenditure.

"The difference between financing requirement and the sum of external

and domestic financing may be called net cash, indicated:in columm
{12). VNegative signs are financial ocutflows, including continuous

deterioration.

Under the most realistic assumptions, MWSS cash flow will continue to
be negative from 1991 to 2013.'excep£ for minor positive cash flows
in 1993, 1995, and 1999.

Summary and.Conclﬁsion

Among the three levels of rehabilitation, Level 1 has the highést
FIRR at 7.8% whilé Level 2 and Level 3 have 5.4% and 0.1%, respective-
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ly.

: Adverse'situations;affecting the cash f£low would not alter the value
of FIRR of both Level 1 and Level 2, while FIRR of Level 3 is nega-

tive under adverse situations.

Meanwhile Level 1 rehabilitation is recommended. Level 2 rehabilita-

tion is the second choice.

The cash flow of MWSS poses a ptoblem, as indicated in Table 13.7.4

" which will be evaluated in Chapter 15.
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Table 13. 3.1 Selected Indicators between WITH and
WITEOUT Rehabilitation

Percent Percent % of Pop

! | % of Pop
| ¥tr Prod | loss of Afected

| !

| |

|
Affected |
Health, Pvt Wir |

@ I

Year Effc’y Wtr Prod Health Pvt Wir
{1} {2) (&)}

PRI i G T

P e DR PO P RP PR OPER D
e et bt ket et ek e ek s G T -3

e et i ok ok ok R etk fomd

= N W L, S T K X )

b
=
=
D
=N e - T T - NN
mwwmmmmgmmmwwmwwwwwm

D C3 G5 W 1 O =3

Bata: Based on a discussion with the operstion and maintenance staff
staff of MWSS, November 19%1.

Colwwn (1) = (1-0,01) Year.
Coluzn {2) = 1 - column (1).
Coluen (3} = Data based on local survey of the afftected ¥WSS

popitation due to low water pressure.
Column (4) = the present affected MFSS population that wiil
remain the same with rehabilitation.
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Tabje 13. 7.1 UWSS CASH FLoO¥ STATEMENT ¥ITH B¥TP PROJECT
CASH FLOF STATEMENT
{tn Rilllon Pasos)
CASE PROYIDED BY -
YEAR COLLECTI0H . GRANT + . . READ
FROM BEHAB FOREIGH REHAB LOGAL REHAB THPORT IMPORT . TOTAL
WATER & SEWER REVERUE LOANS LOAKS  ‘SOURCES ~ LOCAL DUTIES DUTIES
1993 A344. 390 2185.820 2858. 95 394. 940 9284, 600
1954 £395. 650 21248, 569 844,92 311,650 5380, 180
1945 ~§761, 510 : 1882, 120 273811 . 262. 400 CBITR 140
1995 6757, 270 . 951, 250 . 74.96 211.070 ‘8000, 550
1997 7586, 820 2097, 260 5.78 39{.060 10030, 460
1998 a0tz 270 1921, 589 5.55 $69. 500 10368 §i'0
1394 2548430 1285, 480 §.2% 244, 040 1etaa, 226
2000 .8909, 290 1624, 420 7.36 £00. 240 10941. 510
2001 92535, 150 854,198 . 225.30% 10144, 550
2002 9501. 010 1888.122 567.180 12036.9:2
2008 . 9946.870 2382411 701,830 12537, 111
2004 10292, 180 278U 960,214 £3934. 338
2005 10838.590 1198484 . 508,812 12340. 835
1006 10984, 456 0. 000 44,058 ©oA1028. 508
2007 11330310 ¢.000 47,5838 14377, 893
2008 11576.170 6. 000 ) . 51.38% 117217, 559
2008 $2022.030 - 0.000 : §5.500 12071, 530
i 12367, 886 0.000 - 59,940 12427.830
2011 12713.150 < 8.000 . 84,736 12178, 486
2012 13059, 530 0.000 69.514 13123, 524
STAEME !
TITH B¥TPRP
CASH APPLIED TC
OPERATING REFAB  FRANCAIZE - RERAB DEBT 2EHAD CAPITAL BEHAR T TOTAL . RET ©ASH
EXPENSES 0 & M % INCOME - REHAB EMPORT  IMPORT SERVICE DEBT EXPERDITURE  CaPITAL .FLO¥
COST TAXES TAXES DUTIES  DUTIES SERYICE " EXPENDITURE
1744, 230 598, 390 394 94¢ 2396. 570 3949 450 -9083. 530 201.620
1433, 179 L1848 321,650 2711, 730 119 1 1) 3980, 21¢ ~846.010
2239130 . B49.430 .262. {00 2802. 040 - 2624, 050 8777, 050 -597. 910
8040 - 93§, 320 211.070 3074, 820 21170.700 3893, 150 347, 600
arsd. s20 1115.760 391060 © 278,960 . - 3910, 620 10920, 920 -8%0. 460
1057, 280 1151090 - 569.500 2551, 240 - 3694, 990 10824, 200 © o -455.300
3394640 1184, 560 245.080 2239, 580 12480, 750 2524, 610 575.610
3159, 98¢0 ' 1163.770 400.240 2018. 350 4002, 360 11344, 700 -403. 390
£125. 920 842, 543 ‘225, %05 1307, 0560 2259, 048 3253.180 891,310
£490. 660 814.032 567180 1548, 910 . h671.803 .13852.586 1215874
4356, 000, . 305,819 707,830 1587110 7078, 308 © 15134 758 ~2197, 655
(5221840 937,004 : 960. 214 1588, 420 - 9602.156 12273534 4294, Td6 -
-§586. 680 . 968, L90 503,812 1565. 640 5038. 128 13662, 750 ~1320. 884
5852.02¢ 848,975 . kbS8 1BR7T. L3¢ 140,580 324,123 1704, 345
- 6317380 1031, 461 41.563 C164). 220 o 415,828 8513450 1364443
§582.700 10B2.917 51.33% 1394, 950 513.892 3705, 578 2021. 531
1048, 040 © 71094, 432 ‘55.500 1148, 53¢ 555. 004 4901, 556 2575.874
1413380 Co 1125.918 159,940 §0%. 410 - 5990404 10108, 052 2326. 718
1118, 720 LE57.408 - 64,736 656, L40. 841,356 10304, 355 2474, 131
8144, 050 1188. 839 - 69,814 40%. 870 699, 145 10511, 878 2617. 647

13-17



Tabie 11.7.2 K¥ss . CASH FLOY STATEMENT ¥ITHOUY BWIP © PROJECT

CASE FLGY STATEMENT
(tn ¥illion Pesas}

YEAR COLLECTEON . .
FRON FOREIGH . LocaL INPORT TOTAL
WATER & .SE¥ER LOANS _SOURCES DUTIES :
1998 © AET4.TEO 2185, 820 1198, 9§ 398940 8554, 490
1394 4425, 540 . 2248.560 549, 32 .321.650 T985. 070
1995 5§91, {00 . 1832, 120 273, 11 252400 - 3009.03¢
1936 6541, 180 951. 250 74,95 211010 1830, 440
1397 7366 310 1037, 200 ) 5,12 391, 050 9360. 350
1998 TT9L 1D 1921. 580 5. 55 354. 500 10085, 670
1839 8282.600 1285, 480 5,23 246.080 9819, 390
2000 §528.460 1624429 1.35 ©400. 240 10660. 480
7001 B8E7. 520 664,185 125, 805 $807. 120
1002 9206, 110 1663 722 ST 180 C11642. 672
003 - 9552530 1282, 411 101,850 12542. 871
1004 8898, 450 ST AN 980.214 13530, 144
1605 ‘10244. 350 1198, 484 508, 812 11946, 648
2006 10590, 210 0,000 4058 . 10634, 268
2007 1093, 070 0. 000 47,583 10983, 653
2008 11281, 530 0. 000 ) 51,389 11333.31¢
2003 11621.190 2090 . §5.500 . 11683, 230
2010 F1§73. 650 . 0. 000 59,940 12033, 599
2011 12319.51¢ 0. 000 s4.186 UI2384. 4G
2012 12§65. 370 0. 000 53.914 12735, 284

SCHENE [
FITHOUT BYTPRP

QPERATING FRANCHIZE DEBT CAFITAL . . TOTAL HET CASH
EXPEXSES & |NCOME IHPORT © SERYICE EXPEXDITURE FLOF
TAXES DUTIES
L1875, 440 $98.390 394, 240 2396. 570 3713, 200 8779. 040 -224.550
1867, 342 o T3 40 . 321.650 AN A kD] o, 2880, 270 4678. 132 ~h33. 062
2173918 349,410 t62. 400 2802. 040 . 2624.050 . B8710. 93¢ T =T0L. 909
2416. 632 956.520 217. 070 3074820 “ErTQ.700 8835, 742 -1005. 302
2692, 348 E115. 760 331,060 2748, 960 3910.620 - 10858 145 ~993. 196
2950.919 1151.190 163, 500 25851. 240 3594, 990 . 10717, 338 . -629.78%
3283, 315 - 1183. 560 246,030 2239, 580 “2460. 750 9413, 285 - &06. 104
‘3641, 462 15163. 970 $00. 240 Z018. 350 4002, 360 . 11228, 182 +565.702
3914, 812 137,347 225.30% - 1807, 060 2253.048 . 9037. 671 CTO09. Leg
4306, 283 364,533 SET. 180 1642910 $671.803 -13055. 694 ~=1416.023
668,534 237.016 . 707830 1587 110 7078, 308 14033792 -2390.927
SOL1. M8 - 929,493 - : 960.°214 T 1558, 420 8602. 156 CO18QT71. 631 =441 48)
5374, 651 961,970 503812 1665, 640 50380128 13449, 201 ~5502. 555
5738.398 394, 441 “44.083 1887, 440 14490, 540 10104, 972 528, 196
4097, 546 1026.924 47, 583 841,220 155%, 326 ¢ 10369.099 " 51A. 553
5457082 1058, 401 51,339 1304, 950 1680, 292 ©18643.095 690,225
§815.913 ’ 1091, 878 §5. 500 1148, 680 1814716 - - 10927, 887 755,608
1111070 1124.35% 59. 849 §02. {10 . 1958, 893 11228, 669 | -808. 921
7837, 510 . l156.032 T k1 §56. 140 2115684 : 11§31.902 852,343

1393. 209 1184, 310 69.914 409, 870 2286. 019 ) TT 118830322 881962
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Table 13.7.4

JIGA

STbY  TEAM

ATTRIBUTABLE

FLOW
PROJECT

H’ater Operating Other
Prod’ tn Revenue Hevenue

4% Inc
Fm 2000
{3

Mald

Total
Revenue

3+

External
finance

Domestic
Finance

10% Cap Exp 5% Cap Exp

fa 2000
(i)

fu 2000
(11}

Net Cash

(9)- (10)- (11)
(12}

Assumptions:

1250. 88

28719. 82
4400: 93
4834.70

1025. 20
1173, 15
1176.90 -
1182, 72
1188.17
1218. 63

6413, 59
7053, 67
- 8488, 67
9167, 04
1283.01  9840. 67
1287. 70 10699 03

" 1787.70 11251. 40

1287.70 11701, 46
1287. 70 12169, 52
1287. 70 12656, 30

128770 13162. 85
- 1287. 70 13689.05 -
1287, 70 14236, 52

© 1287.70 14806. 08

1287, 70 15388.32 .

1287, 70 16014. 25
1287. 70 16654. 83
1287.70 17321. 02
1287. 70 18013. 86

5564. 78

3397, 99
4878, 59
5521. 4
6003. 37
6813. 17
7847, 44
8924.10
9550, 52

51817
477. 66
586. 64
438,59
199, 58
203.77
435,43
383, 48

©323. 63 10164. 30

415.51 11114, 54
436. 55 11687. 96
454,02 12155, 48
472,18 12541 70
491,06 13147, 36
910.71 13673. 2§

531, 14 14220:18

552.38 14789. 00
574, 48 15180, 56
597. 45 15995, 78
621, 35 16635, 61
646, 21 17301.03
672,06 17993.08
638. 94 18712. 89

1 Data from 199:-2000 were takén: from Finaricial Pro_]ectmn, Corp Planning Dept, M¥SS, Feb 6, 1992

ESTIMATES OF Miss CASH
10 BALARA  REHABILITATION
{ Unit: Million Pesos except col. (2} )
Current Capital Total Financing
Exp Exp Exp Requirem' t
8% Inc 3.6% Inc (6)+ (7} (5)-(8)
Fa 2000 Fa 2000
& N 8) (9)
2578. 59 3380. 80 5958.39  -2561.40
3409.40 4883, 34 8292.74 . -3414.15
312,63 3879, 61 7692.24  -2170.90
4083.29 3654 M 7743.60 -1739.63
4498, 64 3196.80 | 7695.44 -882. 27
5177. 36 2382.77 7565.13 282.31.
5599.94 4292, 16 4852. 10 -928.00
5928.50  4084.50 9983. 00 -442. 48
62917. 32 3002. 39 9790, 71 364. 59
'6743.07 6985.82  13728.89  -2614.35
7282.52 7544.69  14827.20 -3139.24
7865. 12 8148.26 16013.38 . -3857.90
8494. 33 8800.12  17284,45  -4652.7%
9173, 87 0504.13  18678.00  -5530.64
9807.78  10764.46 2017224 -6408.99
10700. 40  11085.62  21786.02  -7565.83
11556.44  11472.47 ' 23528.91 ~§739.91
-12480.95 © 12930.27  25411.22  -10030. 66
- 13478.43  13964.69  27444.12 -11448. M4
14552.78  15081.86  296393.54 -13004.04
15722.40  16288.4F  32010.82 -14709.78
16380.20 ~ 175691.48  34571.68 -16578.61
1833861  '18498.80  37337.42  -18624.62

71075
1381, 04
1689, 24
1650. 02
1106, 42
~344. 41

521, 67

281,95
-243,42

-98. 61

754, 47

814. 83
880.01

950. 41

. 1026.45
1108, 56
1187. 25
1293.03

© 1386.47
1508. 18

1628.84

1758.15
1849, 88

1089, 26
1859. 45
482,15
~264, 49
-220.15
=300, 27
-80. 25
-55.31
-26. 56
-8, 80
17,23
i
440,01
475,21
513.22
554.28
598, 52
646, 51
£98. 23
754,09
814. 42
879. 57
949, 94

-750. 39
-123. 66
0.49
-154.10
4.00
37137
-436. 58
-215.84
94, 61
-2720. 96
~2007. 54
~2635. 66
-3332.73
-4105. 02
-4959, 32
-5902. 89
-6944,04
8091, 12
-9353. 63
-10741. 76
| -12266.52
©-13839.88
~15774. 80

2 Data from 2001 to 2013 wére estimated by JICA Study Teesn.
3 ¥ater Production beyond year 2000 is assumed to remain the same level of year 2000,
4 Water Revenue = Water Production * Tariff ¢ Revenue Efficiency.
Operating Revenue = Water Revenue + Operation Revenue.
5 Revenue Efficiency = Water Distribution Efficiency * Billing Efﬂclency 4. 624 from year 2001 and beyond.
Operating Revenue = Col (i)+11. 2240, 624+1.2+1. 04 where 1122 = revenue tariff, 0.624 = revenue efficiency,
1.2 = revenue increasing faclor, and 1.04 = rate of fariff increase of 4% :
6 Total Revenue = Operating Revenue + Other Revenue, where Other Revenue = Operating Revenue + 0. 0388.
7 Current ‘and Capital Expenditure for 2001-2013 increase at 8% and 3. 8% respectively.

Col {6) of year 2001 =
Col (1) of year 2001 =

[ col{6) of year 2000 1 # 1.08.
[ eol{7) of year 2000 ] + 1.036.

8 Total Expenditure = Current + Capital® Expenditures.
9 Financing Requirement = column (8} - (8). .
10 External Financing = 10% of Capital Expendlture from year 2001 end beyond.

11 Domestic Financing = 5% of Capital Expenditure from'year 2001 and beyond.

12 Ret Cash = Column {9} - (10) - (11).
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'CHAPTER 14 ECONOMIC ANALYSIS

14.1

14.2

This chapter'presents the economic benefits to be derived from the
Rehabilitation of the Balara Plant. The EIRR was computed, sensitiv-

ity analysis performed and summary and conclusions prepared.

Level 2 is considered as the base adjusting cost factors of Level 1

“and Level 2.

General
The economic analysis is centered on the rehabilitation benefits &
costs and the assessment of the net contribution to the economic and

social welfare of the population served by the Balara water system.

The objective of economic evaluation is to determine the difference

“in net benefits between with rehabilitation and ‘without rehabilita-

tion. The rehabilitation costs are estimated on the basis of the
rehabilitation level. ‘Three levels of rehabilitation will be consid-

ered,

‘The criterion that is most frequently used in the evaluation of

develbpment projects is the economic internal rate of return (EIRR),
the concaept of obtaining the economic benefits with available re-
sources. - The economic evaluation provideé'the juétifiable, useful,

and practical yardstick to determine the economic merits -and demerits

. of & project and the most important criterion in project feasibility.

Economic  Benefits

'The net economic benefits are derived from the difference in cost

benefits between with rehabilitation and without rehabilitation.
Total. cost without rehabilitation’ includes: (1) operation and mainte-

nance cost, (2) loss of water revenue, (3) loss of other revenue; (4).

‘cost of private water and (5) health cost.

- Onthe other hand, total cost with rehabilitation consists of: (1)

-operation and maintenance cost, (2) loss of revenue, (3) cost of
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14.3

14.3.1

private water, aﬁd (4) health cost.

Withont rehabilitation the sum of five items as indicated in column
(6)'of_Table 14.2.1 shall be considered. On the other hand, with
rehabilitation, the sum of four items that is shown in column (11)
shall be considered. The difference between column (6) and columﬁ
(11) is the net economic benefits attributable ‘to the Balara Rehabil-
itation Project and to the population served by the Project. Negative

figures of columns (6) and (11) are cash outflow,

The net economic benefits, as shown 'in column (12) is based on Level

2 of the rehabilitation project. There are some differences in

_operation and maintenance cost between Level 1 and Level 3. These

differences are reflected as additional cost to Level 1 and to Level

3. as indicated in column (13) and column (14&) respectively. Net

- economic benefits, adjusted to each:level, are reproduced in columns

'(15) through (17) for Level 1 through Level 3, reSpeétively.

" Ttems of Economic Benefits

A brief description.of each of the cost items to be considered in- the
analysis of Economic Benefits are presented in Table 14.2.1 and will
be discussed in the following subsections. Efficiency of Equipment,
Loss of Water Revenue, Operation and Maintenance Cdst and. Ad justment
Gost- of the Rehabiiitation Project shall not be discussed and shall

be referred to Sections 13.3:1, 13.3.2, 13.3.3 and 13.3:4, respec-

“tively.

buring the period of rehabilitation, loss of water revenue would |
prevail in the same amount as that of without rehabilitation. Foxr
this reason, loss of revenue in column (8) of Table 14.2.1 is indi-

cated from 1993 to 1995.
Cost of Private Water
At present, 3 percent of the population seﬁﬁed'by MWSS could not get

water due to low pressure.  Residents in the affected area-depehd'bn

private water at a cost 5 times higher . than that of MWSS water.
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However, their consumption of water is approximately one-fifth -of
that of the regular family under the MWSS. An extensive survey on
the water problem in the affected area made it possible to estimate

the extent of private burden related to water supply.

At full normal production of water, only three percent of the popula-
tion is served By‘the MWSS. Others have to rely on private water

which costs B25 per cubic meter.

Under the MWSS, water is sold at the average tariff rate of 5.48
pesos/m3. However, the consumption of water in the low water pres-
sure area is:approximately one fifth of that of the average from

family household (30 m3 compared with 6 m3 a month)

‘The cost of private water on the basis of the above information-is

computed as follows:

(WP) (Days)(Z Pop)(P) = 73.91 million pesos

“where,
WP = 1.35 million cubic meter'wafer'production daily
Déys = 365 days a year
2 Pop = 3% of theé MWSS sefved population affected by low
' - pressure _
P = 25 pesoslm3, private costs borne by the affected

residents, miltipliied by one fifth of consumption of

water = 25 x 1/5' = 5 pesos{m3

This cost is jindicated in column'(g):of'table 14.2.1, as the cost of

private water with rehdbilitation.

On'thé other hand, the comparable cost of water without rehabilitat-
“ing the plant is based on the percentage of affected MWSS'populatiOn.
'The-pércentége incieases from 9.3 in the first year to 17.6 in the
'ZUth:yeaf,fthe figure derived from the perceﬁtage”of popuiation
“affected in column (3) of Table 13.3.1. The results are shown in
column (4) of Table 14.2.1. This COsﬁ”indiéétes the cost of private

water without rehabilitation.
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14.3.2

Health Cost

The economic loss to society due to the reducticen of water supply is
estimated. Quantification of health cost is determined through the
direct relationship between safe water supply and improved health.
For the purpose of this study, health cost is quantified, taking
‘three factors into consideration: cost of time lost due to illness,

income lost due to premature death, and cost of medical expenses,
It is expressed as the sum of three factors:

Health cost = (C1 + Cz + C3)(.73)(PS) = 3.60 million pesos

Vhere,
C1 = illness cost = (EAP)(MB)(W)(D)
G2 = death cost = (EAP){MT){DC)
C3 = medical cost = (EAP)(MB)(MC)
.73 = 73% of (C1 + C2 + C3) is attributable to this project
PS = 37 population served by MWSS, 3% of 5.155 million persons,

0.15465 million persons will be affected with rehabilita-

tion. Without rehabilitation, 9.3% to 17.62 popﬁlation will

be affected. . | '
EAP = economically active population, 41.09%

W = weiphted average wage rate per day, in Metro Manila workers,
117 pesos
D = number of days per year lost duée to illness and such workers

are unable to work, 8 days
MB = morbidity rate, 1.241
MT = mortality rdte, 0.0165%2
DC = economic loss due to premature death, 137,280 pesos

MC = average medical expenses; 3,500 pesos

Actual data are derived from Water Proiect 2000, PHealth-Benefits of

Metropolitan Waterworks and Sewerdge System", and from a discussion

with Public Health Officials, in Metro Manila, 1991.

Health Cost is estimated at 3.60 million pesos per year, preﬁidéd

‘that in the area with low water pressure,'three-percent-bf the MWSS
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14.4

14.5

population rely on private water. This condition is assumed to last

for the project period of 20 years, as indicated in column (10) of

Table 14.2.1. This is the health cost with rehabilitation.

On the other hand, the same cost increases due to the expected loss
of water supply from 9.3%Z in the first year to 17.6% in the 20th
year, as shown in column (3) of Table 13.3.1. The. corresponding
increase of health cost will range from 7.65 in the first year to
17.53 million pesos in the 20th year. This is shown in column (5) of

Table 14.2.1. .This is the health cost without rehabilitation.
Capital Cost of the Rehabilitation Project

Capital Cost of the Rehabilitation Project are discussed in Section

13.4.

Items not Included in the Rehabilitation Project

A water supply project usually includes economic benefits attributa-
ble to the reduction of fire damage as stated in the final report on
Angat Water Supply Optimization Project (June 1988) and a recent

report on Cav1te Water Supply ‘Project.

However, the proposed Balara Réhabilitation Project is meither relat-

ed to the installation of additional hydrants nor ‘related to the

improvements of the water distribution. Hence such eccnomic benefits

are not included in this Chapter.

Land value is another item which may be considered in economic bene-

‘Fits. It is pointéd out that land values are not directly affected

by reh&bilitation:of'the plant and shall not be considered.

Other indirect benefits may'include:emplbyment géﬁeration"through the

employment multlpller effect for domestlc economic act1v1t1es and

" income generation through the income multiplier effect. Again, the

‘Rehabilitation Progect,‘ln whlch the multlpller effect may: be

presént, d063 ﬁot'ha6e'a-1arge impact upon the local economy as a

'.ﬁhole. =Fdr'this feasoﬁ.'indirebt'bénefits dre not estimated as a
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14.7

part of economic benefits.
Economic Internal Rate of Return {(EIRR)

The EIRR for the Rehabilitation Project may be summarized as follows:

[ R Y : |
| | EIRR | Project Cost |
| I (2} | ( M pesos) |
L | | |
; i i ; —
| Level 1 | 63.8 | 286 B
| Level 2 | 32.4 | 687 N
| Level 3 | 26.3 | 906 |
I | | i

This indicates unmistakably that Level 1 is most preferable choice.
The results are shown in the bottom of columns (18) through (20) of

Table 14.2.1. The social discount rate of 15% was used to_genérate

‘the present value of net economic benefits.

Sensitivity Analysis

Sensitiﬁity analygis is focused upon adverse situations significantly
affecting EIRR. Any chdnges of water revenue, of health cost, and
of cost of private water may affect the EIRR. Three -scenarios assumed

for the sensitivity analysis are:

Scenario 1:

Health cost and cost of private water are increased bj 10z7.

Scenario 2:

Loss of revenue increases by 10z%.

Scenario 3: _
Health cost and loss of private water both are increased by 10%, and

loss of revenue also by 10%Z.

A summary of the results-is'preseﬁtedliniTable i4.?.1.1EIRRfof Level
1 drops from 63.87 to 61.6% in Scenario l,.63.52 in Scenario 2, and
61.32 in Scenario 3,'respeCtivéiy. On the other hand, EiRR'of Level 2
changes from 32.&? to 31.62'in.Scénario I, 32.1%. in Scehar1032, éﬁd_
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14.8

31.3% in Scenario 3, respectively. EIRR of ‘Level 3 also changes from

26.37 to 25.4% in Scenario 3.

“This indicates that EIRR of Lével 1, Level 2, and Level 3 will stand

the most sévere impact of ‘107 increase of health cost and the cost of

private water and of 107 loss of revenue.
Summary of Conclusion

Based on economic considerations, it may be concluded that Level 1
Rehabilitation is most preferable. This conclusion will not be
altered by sensitivity analysis. Even if some adversely affecting
situatioﬁs might occur; Level 1, Level 2, and Level 3 could stand
against the worst situations and yet could yield the high return to

justify the project.
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Tabie 14.7.1 ECONDMIG SENRSITIVITY ANALYSIS

ETRR (%)
SENARIO DESCRIPTION
Level 1 Level 2 Level 3
0  Data from Table 14.2.1. 63. 8 32.4 26. 3
1 Loss of Rev: None
"Health Cost: 10% Up
Gast of Pvi ¥ir: 16% Up CBL& il.6 25,7
2 Loss of Rev: 10% Up
Health Cost: No change
-Cost of Pvt ¥r: No change 63.5 32.1 26.0
'3 Loss of Rev:  10% Up
Health Cost: C10% Up
Cost of Pvi-Wtr: 10% Up 61.3 31.1 25. 4
Explanation: Scenario 0 is based on column {i5)} through (17).

1

2 Loss of Revenue = ( codl(Zyrcol(3) )+0.1 for 1996-2012.
3 Increase in Health cost refers to colum (10).

4 Increase in Cost of Pvi Water refers to column- (9},

5 All columns indicated above are from Table 14.2.1.
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CHAPTER 15 PROJECT EVALUATION

15.1

(L

(2)

Project Evaluation as presented in this Chapter shall consist of the

socloeconomic,. technical, environmental assessment ~ and

economic/financial aspécts discussed hereafter.
‘Socioeconomic Aspects
Needs and Beneficiaxy

The Balara plant serves 6,000,000 persons, approximately 60% of MWSS
service area population. Existing Plant No. 1 and Plant No. 2 were
constructed 59 years ago and 33 years ago, respectively and these
were modified and upgraded in 1981. However, after the modification

they have not been rehabilitated sufficiently. Comsequently most of

‘the equipment are very superannuated and instrumentation have broken

down. In order to maintain the supply of water with good quality and

to ensure steady operation and maintenance, large scale rehabilita-

‘tion. of existing facilities is urgently required. Therefore, this

project is very vital with 6,000,000 persons to benefit from it.
Cost effectiveness in Relation to Other Projects

Clean water supply is one of the necessities in urban living. If the

growth and concentration of population of Metro Manila will continue,

conservation and development of water resources will be most impor-

tant so as to meet the increasing future demand of clean water,

‘However, this wculd require huge'inveétment and longer implementa-
~tion. . To effect immediate impact, rehabilitation of the Balara Plant
‘can be undertaken_instead in a éhdrtef'period and at a much lower
_cost. The rehabilitation work on the existing facilities are re-
:quiréd_to.cbpe with some adjustments on the planned supply and demand
of clean water prior td other expansion projects being iﬁplemented by

_ MWSS.- As ‘such,. the rehabilitation project is extremely important.
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(3)

15.2

(1)

Social TImpact

The Balara service area covers half of Metro Manila including Manila,

‘Quezon City, San Juan,'Mandaluyong, Makati and Pasay. - To maintain

public health in' these areas, anple water supply shall be provided
for. Consequently a healthy environment for overseas and ‘interna-
tional relations will exist which will in turn benefit the whole

country.

Technical Aspects

" Principle of Rehabilitation Plan

‘As previously mentidned; equipment in the Balara Plant are superannu-

ated. If simultaneous breakdowns occur with the main- equipment

namely: rapid mixer, filter control device, alum feeder, chlorina-

‘tor, the supply of sufficient amount of safe water cannot be insured.

- over and above the need of replacing these equipment, existing facil-

{ties have some deficiencies in the light of normal or prevailing
technological standards. Examples are: {1) Sedimentation basins have
no launders (2) High passing velocity is forced in sedimentation
basins (3) ‘Curved structure causes unbalanced current in sedimenta-
tion basins in Plant No;l.(q) Ungraded filter media of anthracite is
used in filter beds without replacement (5) Surface washing pipe is
provided with pefforations with an ineffective éngle (6)'Ihsufficient

washing is attributed to submerged launders during washing in Plant

No.2 filters.

‘fLevel 1 rehabilitation plan consists of urgent and survivable re-

‘placement of equipment, while Level 2 includes more equipment and

considers steady operation and maintenance after completion of this

project. Level 2 rehabilitation plan includes equipment which éra

" expected to break down after being worn out and after exceeding

actual life of the equipmen£ such as flocculators of Plant No. 1 and
alum feeder. Accordingly, immediate rehabilitation of the Balara

Plant is urgently needed.
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(2)

(3)

15.3

Water Quality

At present, turbidity of the service water , one of the most signifi-
cant factors in evaluating water supply , occasionally exceeds the
National Standards for Drinking Water, 1978. Even after chlorination
could-be successfully done, the effédtiveness of chlorine depends
ﬂ%on the chlorine making contact with the bacteria. The suspended
particles in turbid water can shelter bacteria from the chlorine. The
_badteria may then travel to' the disttibution.érea, reach the consum-

er, and cause disease.

Therefore, the rehabilitation of the Balara Plant is aimed not only

to restore the designed capacity but also to improve treated water

.. quality and achieving the safe water supply could contribute to ‘the

public health:improvement in Metro Manila.
Cost Performance

The'plant'capacity‘(nominal) at present and that which is to be

.réhabilitated is'l,600,000 m3ld, one of the largest water treatment

‘plant capaciﬁies in the world. ~The project cost of Level 2 rehabili-

tation is éstimﬂted at approximately B687 million and Level T is B286
million. The above stated rehabilitation costs are quite minimal for
the capacity of the plant:that shall be operational. Therefore, the
urgent implementation of the rehabilitation plan for Balara is imper-

ative.

Environmental Aspects

_ The proposed project consists mainly of the replacement of existing

equipment and very minor civil works. The purpose of the rehabilita-

tion is to recover the capacity as modified in 1981 in the case of

- Level l_or'fdr Level 2 to improve the water quality:and propér

operation and maintenance to obtain greater benefits. Therefore,

there are no potentiél'1asting'adverSe environmental effects that

were idéntified during this feasibility 'study.  Although there is one

‘small stream crossing the premises to which removed sludge from raw

fwatéq-is'being &ischarged; there are no wildlife habitants and spe-
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15.4

cific vegetation exist in the area.

However, from human resource and public health ‘aspects, particularly
in Metro Manila, immediate implementation of the project is recom-

mended.
‘Economic and Financial Aspects

The tehabilitation project of Level 1 and of Level 2 can both be
justified on economic and financial grounds. Both Level 1 and Level
2 can also stand against the most adverse situations, as discussed in
sensitivity analysis of chapters 13 and 14. However, -some qualita-

tive differences of the prdject between Level 1 and Level 2 require

“attention. Furthermore, some of the key parameters affecting econom-

ic and financial benefits, as well as MWSS cash flow are worth a
closer examination not only for those who are difectly involved in

but also those who are affected by the project.
Some of these differences are as follows:

1) The project cost of Level 1 is approximately 42  of that of Level
2, while equipment cost of Level 1 is about 90 Z of that of Level

2,

'2) The Level 1 project rehabilitation requires additional-equipﬁent
reinvestment in the amount of 237 million pesos‘in}thé approxi-
mately sixth year due to natural wear and tear of the other non-

rehabilitated equipment.

3) Major qualitative differences in equipment quality and durability
between Lével 1 and Level 2 exists. The differences in
chemical/chlorination and electrical equipment of the plants
between Level 1 and Level 2 are major factors affeéting not only

operational efficiency of both plants but also theéir durability.
‘The conservative estimate of the bfeakdown-prdbability of Level 1,

runs somewhere between 5 and‘loi_higher'than‘that of Level 2. "This

may be translated into operational efficiency of Level 1 as, say,

- 15-4



0.9, as comparéd with that of Level 2.

While it is difficult to translate'qualitative differences between
Level 1 and Level 2, if not impossible, an attempt in evaluating the
trade off between Level 1 and Level 2 is of great value in a decision

~making process.

Some reasonable and realistic assumptions are necessary to bridge a
gap existing between Level 1 and Level 2. A simple way of doing this
is to translate operational:efficiency of Level 1 into 90Z of Level
2.

When FIRR of level 1 'is recalculated on the basis of operational
efficiency, FIRR of 7.8% changes to 7.02Z. A mid point between
ad justed FIRR of Level 1 and FIRR of Level 2 is 6.22 in row (7) of
- Table 15.1.1. ’

The ‘base funds of Level 1 was assumed at 286 million pesos. When the
‘base funds increase by 10%, the adjusted Level 1 FIRR turns to 6.69%.
Similérly, an increase of base funds by 20%, 30%Z, and 407 results in
- the adjusted'Level 1 FIRR of 6.37%Z, 6.06%, and 5;782, rgspectively.

A summary of this computation is found in Table 15.1.1.

‘Fig. 15.1.1 presents the relationship between Level 2 of FIRR 5.4%
“and adjustéd'FIRR of Level 1 as“fundé increase from 286 to 571 mil-
lion pesos. 5.4% of Level 2 FIRR is justified in the sensitivity
analyéis”of'Chapter'13.- The adjusted FIRR of ‘Level 1 decreases from
an initiai.level'of 7.022 to 4.31% when Level 1 funds become doubled.
However, a point of intersection between the horizontal line of 5.4%
“and the declining FIRR provides the maximum increase of Level 1
funds, beyoﬁd'which'the inérease of fun&s may not be justified simply

because FIRR falls below 5.4%.

It'is up to decislon makers at which point the trade off benefits

between Level 1 dnd'Level 2 are to be'determined. The budget area
 'ranges betweén-285'and-approximately:up to 60% ‘increase of imitial
Level 1”budget,?prOVided-tha£ 5.4% is interpreted as minimum level of

FIRR. .
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Cash flow situation of MWSS is as equally important as the trade off
between Level 1 and Level 2. To get a picture of cash flow into
proper perspective, cash flow scenarios are assumed on the basis of

column (12) of Table 13.7.4.

" Given the level of water production and quality management, two
parameters are vital in affecting water revenue. One is distribution
efficiency, and the other bill collection -efficiency. Revenue effi-

"ciency at present is 327 on the basis of actual data between 1986 and
1990, Financial projection toward yeaxr 2000 is expected to increase
up to 40%, over 257 improvement of water revenue collection on the

current revenue efficiency.

A 10%Z incréase of revenue efficiency, instead of 252, was employed to
compute water revenue. Water production multiplied by the average
tariff of 5.48 pesos/m3 and further multiplied by revenue efficiency
of 357 (10% increase of 327 = 35%) for year 1999 and beyond was
embloyed. Then the present value of base figure in column (12) of

Table 13.7.4 was computed and used as a base.

Scenario 1 presents a change in revenue efficiency by 27 from year
2001 and beyond resulted in an improvement of the annualized present

value of cash flow by 3.97,

Scenario 2 adds more improvement over the total expenditure. Total
-expenditure of column (8) decreases'by'zz from yéar 2001 and beyond.

An improvement ©of the annvalized present value of cash flow was 64.

Finally, Scenario 3 combines Scenario 1 and 2. The result was 9.9%

improvement.
A summary of three scenarios is presented in Table 15.112.f

Three policy parameters have been discussed to control eash flow of
‘MWSS, Besides, there are other parameters to'Ee:considered. ‘These
may include: improvement of.waﬁer distribution”efficiency, water
connection manpower efficiency, billing collection efficiency, more

productive utilization of manpower, an increase of internal cash :
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generation, and more importantly, more efficient multi-preject man-

agement.
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CHAPTER 16 CONCLUSION AND RECOMMENDATION

16.1

16.1.1

Conclusion

The provision of safe and stable supply of water to the populace is
of utmost importance particularly in Metro Manila. The rehabilita-
tion of the'Baléra Water Treatment Plant ome of two large water
treatment plants providing water to 60% of the MWSS service areas is

therefore urgently required.

The capacity (nominal} to be rehabilitated in the proposed project is
1,600,000 m3/d in restoring the capacity modified in the project of
1981.

Highlights of the Project

Proposed rehabilitation work-on the Balara Water Treatment Plant is
presented in three leveéls of rehabilitation and the rehabilitation

plan to be implemented shall be determined based on the following:

COnsidering technical/engineering aspects, Level 2 is preferable
since it will be fundamental rehabilitation. It includes the im-
provement for water quality management technically in-corporated over

and above Level 1 rehabilitation items. Furthermore it includes

-replacement of the worn-out equipment insuring steady O&M for years

to come.

In case of financial constraints, Level 1 (or equivalent alterhative)
could be the second choice since Level 1 consists only of minimal
replacement of the worn-out equipment and of vital service devices

such as chlorination. Level 1 can be defined as urgent and surviva-

‘ble rehabilitation.

Economic and finaneial ‘analysis ~ indicate that the EIRR of Level 2
was computed at 32.47 and its FIRR at 5.4%. While the EIRR of Lavel
1 was computed at 63,87 and its FIRR at 7.8%. Therefore both levels

are"jQStified. Sehéitivity'dnaIySis'stfdﬁgly'ihdicatés that Level 1

16-1



16.1.2

16.1.3

and Level 2 both can stand against the worst Scenario 3.

Considering all aspects of the Prcject, namely the engineering evalu-
ation and economic/financial analysis and the present financial
situation at MWSS, it is best to adopt Level 1 rehabilitation plan
(or equivalent plan) first and implement it as closely as possible
gradually to the grade of Level 2, should the two stage implementa-

tion be approved.

Table ‘16.1.1 presents the targets for improvement and rehabilitation
for Level 2 and the items for Level 1 are indicated in the column for

the remarks.
Expected Durability

Most of the worn-out equipment will be ;eplaced in the proposed Level
2 Rehabilitaticn Plan. Results of the structurdl examination on
civil_and'afchitectural facilities revealed that the concrete struc-
ture will still last for more years. Theréfore, the determining
factor for the life of the Project is the durability of the equipment
to be reﬁlaced. Usually the 1ife of these equipment is 15 years.
Accordingly, the expected:life of Level ‘2 is 15 years.

Should Level 1 be adopted, the life of the system will be approxi-

mately 5 years because the components of. the worn-out équipment ‘to be

" replaced are limited to the bare minimum level, as an emergency

countermeasure. Consequently, additional replacement of the equipment

will be needed during or after the rehabilitation.

Project Cost and Implementation schedule

Total project cost of Level 2, consisting of construction cost,
engineering fee and physical contingency, amounts to P686,947 thou-
sand at 1991 price level. For reference, total project cdst of. Level

1 is estimated at B285,556 thousand.

Construction/Rehabilitation shall cover two years to include a dry

season in the interim. Assuming that negotiationsffor external

16-2



16.1.4

16.2

financigl resources commence in early 1992, the proposed rehabilita-
tion work will be completed until the end of 1995 including engineer-

ing service and bidding procedure.
Economic and Financial Analysis

Both Level 1 and Level 2 projects are feasible on economic and finan-
cial grounds. Furthermore, both Level 1 and Level 2 can stand ad-

verse situations affecting the project situations.

While it is difficult to determine whether Level 1 or Level 2 will be
adopted, the project should definitely be approved. An attempt was
made to examine the trade off between Level 1 and*Level 2, taking

into account somé gualitative differences between these two rehabili-

‘tation levels of the project. . The results that are summarized in

Table 16.1.2 indicates that there exists a range of ‘options somewhere
closer to 50% increase of Level 1 funds over to current B286 million

if a mid point between adjusted curve of Level 1 and horizontal line

‘of Level 2 were to be preferred.

This does not necessarily reflect our concerted assessment among our
Study-téam, but indicates s reasonable solution to the trade off
issue facing the assessment committee of the Balara Rehabilitation
Project.

A summary. of selected key indicators is presented in Table 16.1.2.

Recommendation

After a detailed evaluation of the existing conditions of the Balara

_Water Treatmsnt Plant and the. proposed rehabllltatlon works and the

beneflts to be derived, the team recommends that-

_The Government of the Phlllpplﬂes &nd ‘MWSS proceed with executlon of

the” dEtallEd desxgn as soon ‘as possible because of the urgency of the
rehabllltatlon work requlred to cope: w1th ‘the advancing stage of

deterioration of the ex15t1ng facilities.
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Should financial limitations exist as stated in ‘Chapter 15, MWSS
should implement the Level T rehabilitation or equivalent plan which

are within Level 2 as allowable.

MWSS strongly desires Japanese Grant-Aid. As the completion of the
work will take about four years in any case some of equipment in the
Plant will Ee breakdown, then MWSS have to cope with the situation
without reservation as soon as possible, Because the capability of
change order for items to be rehabilitated will be exist until bid-

ding procedure.

~In connection with the Balara Plant, the following some items are

recommended :

a) After the rehabilitation work, MWSS should always establish
- periodical preventive repair scheme including spare parts pur-
chaée, replacement of worn-out equipment and painting of steel
portions. Simultaneously the budgets for it shall be ensured by

the management.

by} In order to facilitate for future any rehabilitation work on the
Balara or the La Mesa plant on' large scale, the interconnection
pipe between La Mesa No. 2 and- the Balara plant will have to be

implemented.

c) At present, the distribution pipelines of the Balara'and:the La
‘Mesa service area are interconnected only at the Manila South
portion and there is no provision for utilization of water in
their respeciive pipelines during emergencies. Should one of the
plants or one of the main lines stop functioning, a major shut-
down of water supply will cccur. Hence, MWSS could not stop the
operation of each plant should there be a need. Thérefore, inter-.
confiection in a number of points between both services areas are

recommendable.,

d) More distribution reservoirs should: be féhabilitaﬁed'to'allow:fcr

emergency situations.
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e) Leakage prevention in the distribution network should be attended
to make the plant performance efficiently, to prevent vain expan-
sion of the plant and to make the system financially stable by

“deducting non-revenue water.

£} While La Mesa Water Treatment Plant No. 1 has a sludge lagoon, the
Balara plant does not. Standard designs and programs to furnish
unified facility plan on sludge treatment facilities for the

‘Balara Plant should be prepared.
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Table 16.1.1

lAquediuct’ No.1 & Ho.2 Guide of

ISluicé Gatea

|Rapid Mixing

iRapid mixers

iBaffle walls

b et B e e e i m o
}Floceulavion

}Flocculators

1
1
i
iControl panel house
]

1Sedimentation
\Drain valves for Sedimeantation
'Basin No.} & No.?2

Collecting launders with
perforated baffle wall
Baffle walls

Sludge discharge creek

fAccelator

iDriving unics

18ludge blow-off equipment

1Corroded steel menmbers

:0peration house

d e e i
(Fileration

iBheets of inlet and drain sluice gates
iPumps and air compressors

{for hydraulic control

tAnthracite

'Surface wash

iVenturi tube

iHashwater puaps

tPump house

IWashwater Reco&ery
{Washwater pumps

1Punp house

iMashwater recﬁfning points

' RECOMMENDED REHABILITATION PLAN

2 units
L.5.

126 dnits
(2 units
1for spéte)
iL.S
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PLANT NO.2

|Blacenlation

1Floceulators

Baffle walls

Control panel house

{Sedimentation

‘Poundation of

iLaupders with perforated baffle walls
ibaffle walls '

i
o
| Flushing pumps

inflow slulce gate guide

Shéft support for drain sluice gate

Flushing pump house

]

iRiltration

{Sheats of influent aud drain sluice gate

{Pumps and aif compressors for hydraulic
iControl
iAnthracite

{Burfaca wash

Washwater troughs

“1Hashwater

Washwater pumps
ipump house

{Washwater Recoﬁery

!Washwater recovery pumps

‘Washwater reCovery storage tank and pump

thouse

Washwater retuining point

24 units
28 units

2 sers

units

units each

[
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REHADILITATIOR

Replacement

Construction

Replacement
Consrruction

eplacenent

R
Replacement
Construction

i
1
'
]
i
1
1
t
v
]
1
]
1
E
]
]
1
1
x
¥
'
]
i
i
]
1
1
|
1
i
[l
'
1
i

0 wnits eacthepiacement

{Replacement

]
1

'Replacament

| Improvement
:(Reﬁlacemént)
{luprovement of
jdrainage tap.

eplacement

onstruction

Only dviving unit,chains,
sprockats for Lavel 1
Replacenent of wooden
plated for Level 1

‘ Supplement for Level 1



CHEMICAL/CHLORINE ¥ACILITIES

"1Alunm Poss
{Faeders
{Calibration flow mater

'Elovated foundation of feeders

VPolymer Tlosing
iYeeders
tCalibration flow meter

iChlorination

iChlorinators
':Evaporators

!Chlorine leak detectors

1Exhaust fan

tHoist

{Chlorine booster pumps

1Dosing pipings

tRoof

‘Chlorine storage house
::Hoisting rail )

iLaboratory Equipment

units
units
units
units

‘units

4
2
3
3
3
3 units
3 unirs
L
L
L
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ELECTRIGAL FQUIPMENT AND INSTRUMENTATION

\Power Receilving
lPolea and wiras

[l
s

iPower Recsiving Panel and Others

iLow Volrage Main Servica Line
i0verhead wires )
{Low Voltage Power Lina Improvement

{Equipment
“iMotor Contrel Panels

\Lighting Panel

iDistribution Panel

iPlow Meter
{Flow Meter (1)
1Flow Meter (Z)

T e e e

S S
"iStarter 8witch for Chlorine Booster Puap

L.8.
6 units

-

eplacement &
mprovement

=

nstallation

Replacenent
Installatvion

Replacement &
Modification

Replacement

Installation

Replacement only for
Level 1

Flume

{Leval Meter

{Ingtrumentation of Filter heds

{Loss of Head Devicas

[}
t

Rate of Flow Devices
:1§9trument Panel
tinterior Lighving

!Street Lighting

[}
i
iLightning Facilities

1

H -

(Generavor for chlorination Equipment

iTesting Equipment

30 units

30 units

16-9°

i
1
]
L1
)
3
]
v
.
T
t
]
1
*
]
T
¥
]

Replacement

Replacement &
Medification
Replacenent &

Modification

Replacemant &

Hodification

Replaéement 4
laprovement

-Patﬁly for Level 1

“m wm om wm ws s ae am oem wa ww mm mw

[ N LT

- mm wa



481 30 ¥aS

38 §551 30 PUS %) 32 §5% IET = 060 'S0F 30 an{e Juasoad ayl 060 °SOC = 08L°LGT + OIS 24T = Jusud[nba JO 3500 €30 §
ST JO BGS 3% 866 O pud ) I® §LL°GZZ = 922 7¢§ JO anjea juasayd syl - "LRYIEY + £8G06C = 927 726 ANy My ¢

"LZ9°6TT = KCT JO HGS I® 8BET SO PUB 243 v TEL°0BZ JO AnfeA JUesaud 3yl 297967 PUB £15°ES
J0 UNS 3} ST SPUN} TBOO] 1 349 JO £95 '06Z JO 24n3TL oYl 7
‘7 [9AB] pJe#0} apeaBdn. 0] PSPUSIUY JOU ST Pue WNWIUTE SIT J€
SSAURAT}O}] [RUOTIOUNS SUTdasy UT PaITnbal ST | {243] Ul
Spung [e30| Se S0sad UOTI|T® £g°0L7 FO JUNOUS [RUOTITDRY [ 330K

| 1T 7ILE

—_—— ——— i 1

%001 H 100 23T o S o4 “ 87°% ” T0€ “9by H 012 "506 “ 084 514 “.cmm.mmﬂ “ £ 1997
i h _ | : _ _ :
| $e¢ 92d %08 | v | pee [ ek | 08579€e | £pG9RS | 97€°TES | 1287581 | 2 1949
- : } ] ! _ | (060508} | (822 228} | | (e85 062} | -
{ 9g5'g87 w0y _ 20°L txeR| g°L ” 828 w 208 W_DHm.hvﬁ_ | 9557682 | RS TET FEI6ES | T [9497
: e et L B et ESEERY SUWR UM SIS NS
| 13sang oduripng | oggd T IRl (%) o &) [ @ | 3s0p | -spung | Spung o} SpUng | [349]
I PPy T e -Q3ISnrQvl  BMId ] WMIT | 00vA | uswdink3 [eyol | uBtesoy | yeooy | 3o9foig

SY0IVOIONT Q31DITIS 1OAT0Hd NOILYLITIGVHIH WiVIVE 2147 21qeL

16-10












e



	CHAPTER 10 ENVIRONMENTAL ASSESSMENT
	10.2 Description of Environmental Resources
	10.3 Effects of the Project on Environment Resources
	10.4 Conclusion
	10.5 Recommendation

	CHAPTER 11 PROJECT COST ESTIMATE
	11.1 Basis of Cost Estimates
	11.2 Estimated Project Cost

	CHAPTER 12 IMPLEMENTATION SCHEDULE
	12.1 Implementation Schedule
	12.2 Construction Details

	CHAPTER 13 FINANCIAL ANALYSIS
	13.1 General
	13.2 Financial Benefits
	13.3 Items of Financial Benefits
	13.4 Capital Costs of the Rehabilitation Project
	13.5 Financial Internal Rate of Return
	13.6 Sensitivity Analysis
	13.7 Cash Flow of MWSS
	13.8 Summary and Conclusion

	CHAPTER 14 ECONOMIC ANALYSIS
	14.1 General
	14.2 Economic Benefits
	14.3 Items of Economic Benefits
	14.4 Capital Cost of the Rehabilitation Project
	14.5 Items not Included in the Rehabilitation Project
	14.6 Economic Internal Rate of Return
	14.7 Sensitivity Analysis
	14.8 Summary of Conclusions

	CHAPTER 15 PROJECT EVALUATION
	15.1 Socio-Economic Aspects
	15.2 Technical Aspects
	15.3 Environmental Aspects
	15.4 Economic and Financial Aspects

	CHAPTER 16 CONCLUSION AND RECOMMENDATION
	16.1 Conclusion
	16.2 Recommendation

	Cover

